cytomas.
The clinical significance of enzymes in the cerebrospinal fluid in the diagnosis of neurological abnormalities is still The present study demonstrates that enolase is the only enzyme out of the five that were studied that had a raised activity in cerebrospinal fluid from patients with low grade astrocytomas; patients with high grade astrocytomas had raised levels for at least three of the enzymes studied. Moreover, two thirds of the patients that had only enolase raised, had low grade astrocytomas. Hence, raised cerebrospinal fluid enolase levels may be a useful means of detecting these tumours, particularly in their early stages.
The most rapidly growing neoplasms showed the highest levels of enolase activity in the CSF. Serial studies showed that tumour growth resulted in increasing enzyme levels. However, not all high grade astrocytomas showed enolase levels greater than those of low grade astrocytomas, indicating that factors other than tumour growth must also be involved. For instance, the time lapse between the period of maximal damage and the sample being taken, the presence of oedema which speeds up the movement of enzyme into the cerebrospinal fluid14 and the localisation of the lesion may also be relevant factors. Moreover, Barrero et al 15 found that damage to the meninges produced far greater enzyme levels in cerebrospinal fluid than cerebral damage alone.
Enolase levels also appear to be a sensitive indicator of active demyelination. Levels were raised in all patients with disseminated sclerosis studied. Similarly, it is interesting that enolase was raised in the cases on cytotoxic therapy. With the exception of LDH, which was raised in one patient with Hodgkin's disease and one with acute lymphoblastic leukaemia, the other enzymes were within normal limits. Further work is clearly needed to determine how much the disease process itself contributes to the raised levels and how much relates to therapy. Quantitative studies on the different isoenzymes of enolase would be helpful to determine whether the damage is neuronal, glial or mixed in origin.
Raised levels of enalose were found in approximately half of the cases of hydrocephalus; the two patients with low levels both had long-standing hydrocephalus which was presumably well compensated, no longer resulting in damage to cerebral tissue with release of enzyme into the cerebrospinal fluid. Assays of this enzyme may well prove useful in assessing the rate of progress and activity of hydrocephalus.
In the cases of meningitis studied, levels of both enolase and CPK were raised and levels of CPK continued to rise during the duration of the disease.
Royds, Timperley, Taylor
This could be related to release of enzyme from muscle during prolonged bed-rest; further work is needed to assess this aspect.
In a multi-enzyme study on a mixed population of unselected patients, it is possible to calculate the specificity, sensitivity, predictive value and efficiency of each marker in the cerebrospinal fluid. Enolase activity appears to have a high sensitivity for brain tumours (fig 2) 
